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DETAILED ACTION 



Drawings 

1 . Figure 4 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Specification 

2. The disclosure is objected to because of the following informalities: On page 9, 
line 18, the FET should be referenced with the number 152. 

Appropriate correction is required. 

Claim Objections 

3. Claim 5 recites the limitation "the inter-terminal voltage" in line 2 of the claim. 
There is insufficient antecedent basis for this limitation in the claim. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-2 are rejected under 35 U.S.C. 102(b) as being anticipated by Murata et 
al. (US 5,953,198). 

Regarding claim 1, Murata et al. discloses an excitation control circuit 
comprising: a driving circuit 1 for driving a coil 3 of a solenoid in response to a pulse 
signal supplied from an external device 16; a counter-electromotive force absorbing 
circuit 6, inserted in a path of a return current of coil 3, for absorbing counter- 
electromotive force produced by coil 3; and a return current circuit 5, connected in 
parallel to the counter-electromotive force absorbing circuit 6, for intermittently 
bypassing the return current. When driving circuit 1 is not energizing coil 3, a counter- 
electromotive force generated in coil 3 can exit coil 3 and flow through either counter- 
electromotive force absorbing circuit 6, which is a Zener diode, or through the terminals 
of return current circuit 5, a transistor. Counter-electromotive force absorbing circuit 6 
and return current circuit 5 are connected in parallel so that the counter-electromotive 
force current coming from coil 3 takes one path at some times, and takes the other path 
at other times, this being determined by the delay circuit 1 1 and photocoupler 8. See 
Fig. 1. 
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Regarding claim 2, Murata et al. discloses return current circuit 5 to have a first 
transistor, whose current path is connected between a positive electrode and a negative 
electrode of coil 3, wherein first transistor 5 is switched on according to a signal for 
defining the timing of bypassing the return current. Photocoupler 8, driven by delay 
circuit 1 1 , provides the signal to switch on first transistor 5. See Fig. 1 ; column 8, lines 
66-67; and column 9, lines 1-7. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schuhbauer et al. (US 5,933,312) in view of Murata et al. (US 5,953,198). These are 
separate and alternative rejections to the above rejections on claims 1-2. 

Regarding claim 1, Schuhbauer et al. discloses an excitation control circuit 
comprising: a driving circuit 18 for driving a coil 1 of a solenoid; a counter-electromotive 
force absorbing circuit 3, inserted in a path of a return current of coil 1 , for absorbing 
counter-electromotive force produced by the coil; and a return current circuit (2, 4) 
connected to counter-electromotive force absorbing circuit 3, for intermittently bypassing 
the return current. When driving circuit 18 is not energizing coil 1, a counter- 
electromotive force generated in coil 1 can be absorbed by either counter-electromotive 
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force absorbing circuit 3, which is a non-linear resistor, or by return current circuit (2, 4), 
which comprises a free-wheeling diode 2 and free-wheeling transistor 4. Free-wheeling 
transistor 4 and counter-electromotive force absorbing circuit (non-linear resistor) 3 are 
connected in parallel so that the counter-electromotive force current coming from coil 1 
takes one path at some times, and takes the other path at other times, this being 
determined by the voltage in the coil. See abstract and figure. Schuhbauer et al. does 
not disclose that driver circuit 18 drives coil 1 in response to a pulse signal supplied 
form an external device. 

However, it is common and well known in the art that driver circuits for driving 
coils can operate according to a pulse signal, as Murata et al. discloses a driving circuit 
(1,16) for driving a coil 3 in response to a pulse signal. See abstract and Fig. 1. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
use the driving circuit of Murata et al. in the excitation control circuit of Schuhbauer et al. 
in order to excite the coil in a chopping manner. 

Regarding claim 2, Schuhbauer et al. discloses that return current circuit (2, 4) 
has a first transistor 4, whose current path is connected between a positive electrode 
and a negative electrode of coil 1 , wherein first transistor 4 is switched on according 
to a signal for defining the timing of bypassing the return current. Variants of a resistor 
7 and capacitor 6 establish the timing of the switching of first transistor 4. See figure 
and column 3, lines 13-18. 
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8. Claims 3-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schuhbauer et al. (US 5,933,312) in view of Murata et al. (US 5,953,198) as applied to 
claims 1-2 above, and further in view of Fischer et al. (US 6,140,717). 

Regarding claim 3, Schuhbauer et al. does not disclose counter-electromotive 
force absorbing circuit 3 to include a transistor or a control system for switching on the 
transistor. Murata et al. discloses a counter-electromotive force absorbing circuit 4 that 
includes a transistor 5, whose current path is connected between a positive electrode 
and a negative electrode of coil 3, and a control system (8, 1 1) for switching on 
transistor 5. Murata et al. does not disclose an inter-terminal voltage of transistor 5 in 
its current path to be a determining factor in the switching of transistor 5. 

However, Fischer et al. discloses a counter-electromotive force absorbing circuit 
that includes a transistor T1 and a control system (UZ1 , DZ1 , R1) for switching on 
transistor T1 when an inter-terminal voltage of transistor T1 in its current path exceeds a 
predetermined value. In the circuit of Fischer et al., the counter-electromotive force 
generated in a coil L2 is absorbed by another coil L1 when coil L1 is grounded via 
transistor T1 . Transistor T1 is switched on when a current path is established from 
node C to the gate of transistor T1 through diodes UZ1 and DZ1, thereby establishing a 
predetermined inter-terminal voltage in transistor T1 . See abstract and Fig. 1 . It would 
have been obvious to one of ordinary skill in the art at the time of the invention to make 
the counter-electromotive force absorbing circuit of Schuhbauer et al. a transistor circuit, 
such as that of Murata et al., and control the switching of the transistor based on its 
inter-terminal voltage, as done by Fischer et al., in order to selectively control the 
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ON/OFF state of the transistor based directly on the amount of counter-electromotive 
force ready to flow through the transistor from the coil. Additionally, the resistor and 
diodes used by Fischer et al. would provide an inexpensive means for detecting a high 
voltage resulting from the counter-electromotive force generated by the coil and 
switching on the transistor to absorb the counter-electromotive force. 

Claim 4 is rejected on the same basis as that of claim 3 (see above rejection). 

Regarding claim 5, Schuhbauer et al. discloses that first transistor 4 can be any 
sort of switching transistor type and depicts it as a field effect transistor having an inter- 
terminal voltage between a source and a drain of the field effect transistor. See the 
figure and column 3, lines 29-31. 

Regarding claim 6, Murata et al. discloses that transistor 5 can be a field effect 
transistor. See column 14, line 63. Fischer et al. discloses transistor T1 to be a field 
effect transistor. The inter-terminal voltage of transistor T1 on which the switching of 
transistor T1 is based is a voltage between the source and the drain of the field effect 
transistor T1 . See Fig. 1 and column 2, lines 57-59. 

Claim 7 is rejected on the same basis as that of claim 6 (see above rejection). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ann T. Hoang, whose telephone number is 571-272- 
2724. The examiner can normally be reached Mondays through Fridays, 8:00 a.m. to 
5:00 p.m. 



Application/Control Number: 10/644,010 Page 8 

Art Unit: 2836 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus, can be reached at 571-272-2058. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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